[Inhibitory effects of nitric oxide on glutamate-induced neuronal activity of CA1 area in rat hippocampal slices].
Using extracellular recording technique, the effects of L-arginine (L-arg), SIN-1 and N-nitro-L-arginine (L-NNA) on glutamate-induced discharge of neurons in CA1 area of hippocampal slices were examined to define the role of L-arg:NO pathway in glutamate-induced discharge of hippocampal neurons and its possible underlying mechanism. The results obtained are as follows. (1) In response to the application of glutamate (0.5 mmol/L) into the superfusate for 1 min, the discharge rate of 12 neurons was increased markedly in an epileptiform pattern. (2) The increased discharge induced by glutamate (0.5 mmol/L) in 10 neurons was suppressed significantly by application of L-arg (10 mmol/L) into the superfusate for 2 min. (3) The glutamate-induced increase of discharge in 12 neurons was decreased markedly by superfusing the brain slice with NO donor SIN-1 (5 mmol/L) for 1 min. (4) As the discharge rate of 12 neurons was increased by pretreatment with glutamate (0.5 mmol/L), application of L-NNA (0.15 mmol/L) into superfusate for 2 min might further augment the discharge intensively and in some case eventually led to abrupt suppression of the discharge. Taken together, it is likely that glutamate binding with NMDA receptors in hippocampal neurons not only induces an increase in discharge, but also activates the L-arg: NO pathway to generate NO responsible for neuroprotection via negative feedback mechanisms.